The sera of 25 patients with confirmed sub-arachnoid haemorrhage were assayed by complement fixation for 14 viruses. Twenty (80%) showed elevated titres to influenza A virus compared with 3 out of 25 (12%) of control subjects matched for age, sex and district and 3 out of 17 (17%) of a group of patients with other neurological disorders.
Introduction
The present investigation was precipitated by an observation that there was seasonal variation in the number of referrals for treatment of sub-arachnoid haemorrhage (SAH) to the Department of Neurosurgery. This is contrary to the findings of Talbot (1973) but confirmed those of Takahashi et al. (1957) , Whylie (1962) and the Registrar General Hospital in-patient enquiry (1964 The second control group was made up of 25 patients matched for age and sex, and living in the same area, who were referred, during the same period, by general practitioners for viral screening to the Cardiff Public Health Laboratories but had no clinical involvement of the nervous system. Viral complement fixation titres were determined in batches to reduce laboratory variation.
Results
The sera of the SAH group were initially assayed against all 14 viruses and titres > 1/16 were considered positive. Only influenza A, RSV and adenovirus showed raised titres in more than one patient.
The sera of the control groups were then assayed for these 3 viruses.
For influenza A, the differences between the SAH group and the other 2 groups were statistically highly significant (P=0-001). Figure 1 shows the total incidence and those with and without hypertension. In the group of 9 patients with high positive complement fixing titres to influenza A, the highest HAI titres were recorded against A/HK/1/68 in 8 cases and against A1/Sing/1/57 in one case.
Discussion
The results indicate a significant association between sub-arachnoid haemorrhage and influenza A.
In February 1978 a peak of SAH notification occurred at the University Hospital of Wales which had not occurred in 1977 (Hospital In-Patient Analysis, 1978 Fabricant et al. (1978) and Benditt and Benditt (1973) , discusses the possible interrelationship between viral infections and vascular disorders. Virus-induced atherosclerosis or virusinduced transformation of smooth muscle cells may be the primary event in the formation of intracranial aneurysms (Editorial, 1978 (StuartHarris, 1965 ). In those cases in which severe systemic infection does occur, haemorrhagic leucoencephalitis is a (rarely) reported feature at post-mortem (Hoult and Flewitt, 1960) . The serotyping results appear to exclude involvement of recent influenza strains but the complement fixing assays are considered to be indicators of recent infection and do not remain elevated more than 3 months after contact with the virus. The explanation for this contradiction is unknown.
It is postulated that influenza A infection is related to smoking (Bell and Syman, 1979) and hypertension in its influence on the formation of intracranial aneurysms and their subsequent rupture.
